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PROBLEM. TO BE" SOLVED : To resolve the.- problem relative to a conventional cleaning 
method. of a semiconductor processor, where, the . method uses expensive* cleaning gases, 
corresponding to the- kinds of sticking matters deposited in its reaction . chamber as 
to increase the treatment cost of the method and make large its size. 

SOLUTION: In a cleaning method of a semiconductor processor, a first tank 1 for 
storing therein C12 and a second tank 2 for storing therein F2, are communicated 
with a preliminary reactor 5 via valves 3, 4. The cleaning gas produced out of C12 
and F2 in the preliminary reactor 5 flows through a purifier 6 and a filter 7, and 
is introduced into a reaction chamber 8, to remove the adhering matters on it 
therefrom. In the reaction chamber 8', a semiconductor wafer 9 is mounted on a holder 
10 and the holder 10 is supported by a rotational shaft 11. Near the holder 10, a 
heater 12 is provided, and the rotational shaft 11 is surrounded by a barrier plate 
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stored in a raw-material gas tank 14, to be introduced into the reaction chamber 8 
via a valve 15. The inside of the reaction chamber 8 communicated with a pump 17 via 
an exhausting valve 16, and then is communicated with" the external. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this, translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 . In the drawings, any words are riot translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the cleaning method of a 
semiconductor processor and semiconductor processor using the reactant gas which starts the cleaning 
method of a semiconductor processor, and a semiconductor processor, especially has a radical 
[0002] 

[Description of the Prior Art] There is a manufacturing installation which processes a request to the . 
semiconductor wafer with which IC is formed, the thin film circuit of liquid crystal, etc. in the object 
which needs cleaning. 

[0003] The. cleaning method of the conventional semiconductor processor is explained. 
[0004] In the CVD system which forms membranes by making a semiconductor, an insulator, a metal 
membrane, etc. deposit on a semiconductor wafer by thechernical vapor-growth method (it is described 
as Chemical Vapor Deposition and Following CVD), a film and powder adhere to the interior of a 
reaction chamber other than a semiconductor wafer, an exhaust pipe arrangement, a pump, etc. 
[0005] For this reason, according to the kind of affix which is generated at the time of semiconductor 
wafer membrane formation, and adheres to an each place, the cleaning gas of C1F3, NF3, and HC1 was 
chosen suitably, it introduced into the interior of a CVD system, decomposition of an affix and eccrisis 
were performed, and a reaction chamber, an exhaust pipe arrangement, etc. of a semiconductor 
processor were cleaned. 

[0006] For example, in the epitaxial growth system of silicon, the susceptor holding a semiconductor 
wafer was heated in temperature of about 1 100 degrees C, and the silicon which adhered on the 
susceptor is cleaned by passing HC1 with H2. ^ 

formation equipment of a silicon nitride, equipment is cleaned by passing C1F3 directly. Moreover, CF4 
and 02 are passed inside a CVD system, and the radical was generated by plasma, and when cleaning, it 
was. 
[0007] 

[Problem(s) to be Solved by the Invention] However, by the above cleaning methods of the conventional 

semiconductor processor, although reactivity was^exy-.hijgh^ 

chosen as cleaning gas, cautions werexequiLeffi 

compound, and mixed prevention wi th~ otheFgas, bylhj s reacti vity" being hi gfr 



[0008] Moreover, C1F3 and NF3 are very expensive cle an ing gas, a nd the costs concerning the cleaning 

itself also had the problem of occupy ^ingrthe-big. portion ofsemiconductor-.wafer^manufacturexosts ... . 

[0009] Moreover, when cleaning, w hen, the. sg^^ofpla^ reacti onxh amber, jvvhil,e„ 

i h £^.^^ tem ^ self !?? cam ? expensive, it became a pollution sour ce to the semiconductor wafer laFd 
in-the interior, andhadibeeome the cmsj^ofra^ 



[OOIO] By^the time the~radical-gen'erated : in-the collision'with-a wall is T ^pli^ r to^ 
generate plasmarin low-voltage when-cleaning-by the gas made to generate a-radical-with plasma, it will 
bejeasy to deactivate, and the efficiency^f cjeaningis.n^g^p.d: It alsjQ becoines.a^ol^ 
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equipment becomes expensive by preparing the plasma generating section. 

[001 1] Then, by having been made in view of the above-mentioned conventional trouble, preparing a 
preliminary-reaction room in front of a reaction chamber, changing cheap stable gas into reactant gas at 
a preliminary-reaction room, and introducing into a reaction chamber, cleaning efficiency of this 
invention is good and it aims at the cleaning method of a safe and. cheap semiconductor processor with 
little contamination/and offer of a semiconductor processor. 

[0012] . y 0 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, chlorine gas and 2- u 

fluorine gas are used for this invention, it changes them into reactant gas at a preliminary-reaction room ____ 

using heat or light, and is introduced into a reaction chamber as cleaning gas. 

[0013] .The cleaning method of the semiconductor processor which is invention of the 1st of this 

invention In the cleaning method of the semiconductor processor which introduce cleaning gas, and the 

unnecessary sediment and impurity which adhered in the reaction chamber which processes a 

semiconductor are made to react, gasifies, and is eliminated outside a reaction chamber The 2nd gas 

containing the 1st gas and fluorine containing chlorine is supplied, these 1 st gas and the 2nd gas are 

made to react, cleaning gas is generated, and it is characterized by introducing this generated cleaning 

gas into the aforementioned reaction chamber.. ' • 

[0014] According to such composition, the cleaning gas which is reactant gas can be generated just 

before a reaction chamber, it is stabilized, and gas can be supplied. Moreover, it is not based on the kind 

of affix but the cleaning effect is stabilized. It becomes unnecessary moreover, to use expensive cleaning 

gas by making cheap cleaning gas react in the preliminary-reaction interior of a room, and generating 

the gas containing the activity intermediate field which clean the sediment in a reaction chamber, an 

affix, etc. efficiently. Since chlorine gas and fluorine gas are made to react by heat or the luminous 

energy, there is little mixing of the impurity from a preliminary-reaction room, it is in the state where a Uwavvor 

pressure is high, it is possible to make it react, and it is the collision with the wall of a reaction chamber,^^. 

and can also lessen that an activity radical deactivates. The pressure of a preliminary-reaction room can ^< 

be set up in the range from reduced pressure about number-Torr to about two number kgf/cm ~: — 

pressurization. Moreover, it is also possible by adjusting a conductance bulb to set up the pressure of a 
preliminary-reaction room highly and to make the pressure of a reaction chamber low. 
[0015] Next, introduce cleaning gas, make the unnecessary sediment and impurity which adhered in the 
semiconductor processor of this invention in the reaction chamber which processes a semiconductor 
react, gasify, and it eliminates outside a reaction chamber. In the semiconductor processor which forms a 
request to a semiconductor by material gas It connects with the aforementioned reaction chamber and 
consists of a preliminary-reaction room which supplies chlorine gas and fluorine gas and changes these 

gas into reactant gas, and a supply means to supply the material gas required- for membrane formation or 

the aforementioned reactant gas of the aforementioned semiconductor to the aforementioned reaction 
chamber. 

[0016] It is possible also by supplying chlorine gas and fluorine gas to a reaction chamber, and carrying 
out optical irradiation of the reaction chamber into heating or a reaction chamber to clean by exciting 
chlorine gas and fluorine gas and considering as request cleaning gas. 
[0017] Moreover, even when the kind-of-membrane-foimatrOT^^ 



preliminary-reaction room in the CVD-system which-are'St SiN7awd^Si02^^tal'membran"est , W7 J 

aluminum, Cu, etc.) and generates and-uses-cleaning-gas foF^ 

reaction chamber is possible. 



[0018] Moreover, the same effect is acquired also by the gas by*whichxhlorine"gas~and"fluorine~gas 
contain the halogen otothers,_such as jJGLandd^=^ 



[00-19] Here, the chemical reaction of^e^eaning-jfffihod^ 



[0020] For example, F2is use^s the^ 
atom. The fundamental substance (calTai^rfw iFTiiacffonchamber " 

is silicon. ~~ ~ _ 

[0021] In order to make C12 and F2 disso.ciate-oae oreombinationro^ 



1- 
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ultraviolerraoTation which had predetermined wavelength at the preliminary-reaction room, and heating, 
is taken. C12 and F2 are non-reactant gas by which each was stabilized very much in the ordinary 
temperature ordinary pressure, and this is for not causing a chemical reaction only by mixing. 

[0022] C12 and F2 after dissociation are C12 ->2C1. -r(l) ... 
F2 ->2F.--(2) 
It becomes. 

[0023] CI and F which were dissociated and generated are C1+F->C1F. -- (3) 
The becoming reaction is caused. 

[0024] Moreover,. CI and the 2nd gas F2 which were dissociated and generated are Cl+F2 ->C1F+F - 
(4) 

The becoming reaction is caused. 

[0025] Moreover, F and the 1st gas C12 which were dissociated and generated are F+C12 ->C1F+C1 - 
(5) 

The becoming reaction is caused. . 

[0026] Chemical formula (1) mentioned above A chemical reaction as shown in - (5) arises 
continuously, and the activity radical of F, CI, and C1F is generated. 

[0027] Although a radical will change to the gas which is in a stable state usually immediately, in order 
to repeat the chemical. reaction of chemical formula (1) - (5), it exists in stability in C12 and F2 for a long 
time. 

[0028] When these radicals react with the silicon which is carrying out adhesion deposition, it is Si+(F 
CI, C1F) ->SiFzC14-z. - (6) 

The becoming chemical reaction is caused and cleaning is performed. In addition, the range of z is 0< 

z<4. 

[0029] In addition, the sediment which has adhered in a reaction chamber can clean easily by supplying 
the gas by which the metal, SiN and a silicon compound like Si02, and an impurity like B or P also, 
contained activity intermediate field. 
[0030] 

[Embodiments of the Invention] Hereafter, the composition of the gestalt of operation of this invention 
is explained, referring to a drawing. 

[003 1] Drawing 1 is the block diagram of the 1st operation gestalt of the semiconductor processor of this 
invention, the reaction chamber of drawing 2 of the 1st operation gestalt of the semiconductor processor 
of this invention is a notch view a part, and drawing 3 is the flow chart of the cleaning method of the 
semiconductor processor of this invention. 

[0032] The 1st tank 1 by which chlorine gas C12 is stored, and the 2nd tank 2 by which fluorine gas F2 

is stored are open for free passage in the preliminary-reaction -vessel 5 through reducing-valve 3a. 

[0033] The gas discharged from the preliminary-reaction machine 5 is introduced into a reaction 
chamber 8. In addition, it is possible to form the refining machine 6 and a filter 7 between the 
preliminary-reaction room 5 and a reaction chamber 8 if needed. Usually, the reactant gas from the 
preliminary-reaction room 5 is introduced into the direct-reaction room 8. 

[0034] The semiconductor wafer 9 (semiconductor) is laid by the electrode holder 10 in a reaction 
chamber 8. A electrode holder 10 isrhekirafcthera^ 

rotation 11. Moreover, the heating-apparatus .12, such as aheater,_are fonnedinrabputte 
holder. A septum 13 is arranged around -the-axis-ofrotation-l-k 



[0035] The material gas which form^a request on semiconductor wafer. 9. frontiac.eis-Stored in the .raw _ 

material gas holder 14. The raw material-gas holder 14-is open-for free passage in a reaction-chamber-8 

through reduced_pressure.3c and a-bulb45~.— ^ - _ . 



[0036] In order to discharge- the gasij^-a-reaction^chaniber 8 v the reacti^-^ 
passage with the pump 17 (supply-meansfoto 

[0037] A bulb 18 is formed betwi^5"filt~er 7~and"kTeactiorT "chamber 8" 




[0038] Here, the case where a reaction -chamber 8 is th^VD-sys_tem-of-a batch type is explained (refer" ^, 
to drawing 2 ). In "addition, gas circulates- in the^drwv^^ 
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[0039] The heating apparatus 12, such as a heater, are installed in the outside of a reaction chamber 8. KitC^-V"" 

The breakthrough penetrated inside is prepared in the outer wall of a reaction chamber 8, and two or - — 

more supply pipes 25 which supply material gas or cleaning gas to the reaction chamber 8 interior, and 
the exhaust pipe 26 which exhausts the gas after the reaction of the reaction chamber 8 interior 
(unconverted-gas * * * *) outside are inserted in the breakthrough. ' - 

[0040] In the reaction chamber 8 interior, the laminating of two or more semiconductor wafers 9 is 
carried out with a predetermined interval, and they are held by the electrode holder 10. The 
semiconductor wafer 9 and a electrode holder 10 are arranged in the reaction container 27. Between the 
reaction container 27 and the semiconductor wafer 9, the passage board 28 which forms the passage of 
the gas supplied in the reaction container 27 or the gas discharged is formed along with reaction - 
container 27 wall. A supply pipe 25 supplies gas from container 27 lower part between the 
semiconductor wafer 9 and the passage board 28, and the exhaust pipe 26 is formed so that it may 
exhaust from container 27 lower part between the reaction container 27 and the passage board 28. 
[0041] In addition, since the reactant gas made to react at a preliminary-reaction room has high 
reactivity, it is desirable to make between the preliminary-reaction room 5 and a reaction chamber 8 
approach, and to shorten a reactant gas way. 

[0042] The membrane ; formation method of the semiconductor processor which consists of such 
composition is explained. 

[0043] (b) The semiconductor wafer 9 which is laid in a electrode holder 10 and held is heated by the 
temperature which serves as desired membrane formation conditions with heating apparatus. 12. 
[0044] (b) The semiconductor wafer 9 rotates with a electrode holder 10 in rotation of the axis of 
rotation 11. 

[0045] (c) The material gas for forming the request stored in the raw material gas holder 14 is introduced 
into the semiconductor wafer 9 under rotation into a reaction chamber 9 from the upper part of a reaction 
chamber 8, after a bulb 15 is in an open state. In addition, two or more material gas may be introduced 
depending on the kind of membrane formation. Moreover, the reaction chamber 8 interior is attracted by 
the pump 17 so that it may become negative pressure compared with atmospheric pressure. Qf<joGk3^ 

[0046] (d) After membrane formation of a request on the semiconductor wafer 9 is made, the gas after 

the unreacted material gas in a reaction chamber 8 and a reaction is discharged. 

[0047] (e) If membrane formation is completed, the semiconductor wafer 9 is moved and it sends to the 

following process, and the new semiconductor wafer 9 non-formed membranes will be laid on a 

electrode holder 10, and will be held. It returns to a step (b) henceforth and operation of a (b) - a (e) is 

continued. 

[0048] Here, the following cleanings are performed when adhesion deposition of the product in a 

reaction chamber 8 exceeds tolerance (refer to drawing 3 ) . - - 

[0049] Moreover, although cleaning is performed the time set up beforehand, using a thickness sensor 
etc., optically, by inspection (the distribution of a product, concentration) of the membrane formation 
state on measurement and the semiconductor wafer 9 etc., the terminal point of cleaning may be detected 
and viewing of the impurity in a reaction chamber 8 and a sediment, experience, an impurity, and a 
sediment may be stopped. 

(1) Chlorine gas is introduced intothe^reHrninaiy^eart^ — — — - 

4a. - ~~ — — . 



(2) Fluorine gas is introduced into the-prelimi-naty-re^ 

4b. ... „ „. _ 

(3) Chlorine gas and fluorine gas are mixed at the preliminary=reaction~ra^ 
reaction by predetermined temperature-and^e^-essu^ 
(5) mentioned above. __- - — ■ 

^(4) An unnecessary product- an i mpurily^efc'.-are^ 
filter 7 with which the reactant' gascbntainihg the generafed^ivitylntermediate fieTd ^fch"becomes~ 
C1F is formed if needed. The gas from which the "impurity etc." was re moved^rves^as "c leani ng gas. 
[0050] In addition, a refining machine and^ filter are no]^ 
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in that case turns into cleaning gas as it is. 

(5) The cleaning gas from the preliminary-reaction room 5 is introduced into a reaction chamber 8 by 
opening a bulb 18. 

(6) Cleaning gas is supplied to a reaction chamber 8, the reaction of silicon, a silicon compound, a metal, 
metallic compounds, ceramics, etc. and a chemical formula (6) which is carrying out adhesion 

deposition occurs in the reaction chamber 8 interior, and cleaning is started. <9xtex* 

(7) Various sensors, such as viewing and a. thickness sensor, the amount of SiFzC14-z generated, or a gas 

chromatography detects whether the inside of a reaction chamber 8 is a desired environment condition 

by cleaning after predetermined-time progress, and judge continuation/halt of cleaning operation. If it is 
continuation, it will return to a step (7), and if it is a halt, it will progress to a step (8). 

(8) Shut a bulb 18 and end cleaning, after shutting Bulbs 4a and 4b, opening bulb 4c and purging a 
preliminary-reaction room with nitrogen. 

[0051] If the exhaust gas exhausted from a reaction chamber 8 is the component in which air discharge 
is possible, and concentration, it will be emitted to the atmosphere as it is. Moreover, when air discharge 
of exhaust gas is impossible, various processings required in order to carry out air discharge are 
performed. 

[0052] In addition, although it is desirable that always new cleaning gas carries out conduction into a 
reaction chamber 8 by making a bulb 18 and the exhaust air bulb 16 into an open state when [ both ] 
supplying cleaning gas to a reaction chamber 8, after carrying out specified quantity supply of the 
'cleaning gas, a bulb 18 and the exhaust air bulb 16 may be shut, and you may clean in the state where it 
shut up. 

[0053] With an. operation gestalt which was described above, it can remove efficiently, without changing 
cleaning gas according to the kind of sediment which is carrying out adhesion deposition into the 
reaction chamber 8 by using C1F which contains a radical in cleaning gas. 

[0054] Moreover, compared with conventional cleaning gas, since there are few restrictions of a service 

condition, a preservation state, etc., maintenance is easy, and safety is high and cheap. 

[0055] Moreover, since the cleaning effect is good, the productivity of the semiconductor wafer formed 

improves. 

(Example) The case where contest polysilicon is formed on the semiconductor wafer 9 is explained. 
Material gas is with SiH4 and PH3, and is supplied to a reaction chamber 8 with carrier gas N2. The 
semiconductor wafer 9 is heated before introduction of material gas and carrier gas, and is held at 
desired membrane formation temperature. 

[0056] While material gas reaches on the semiconductor wafer 9, membrane formation of contest 
polysilicon is performed. 

~[0057]-At the time of this membrane formation,- the-film and powder -of- silicon adhere-and accumulate in- 

exhaust air system piping which opens a electrode holder 10, reaction chamber 8 wall, the axis of 
rotation 11, heating apparatus 12, a septum 13, or from the reaction chamber 8 to the open air for free 
passage etc. 

[0058] It cleans, when a silicon film and silicon powder exceed the tolerance at the time of membrane 
formation (a bad influence arises in membrane formation by the affix). 

_[0059] C12 is used for the 1st gas and-F2-is^sedrforthe^ndrgas: — — 

z [0060] The cleaning-gas which Jfoe_chejnrra _ , 

-formula (1) - (5) mentioned above, and~<x>ntatn^I^a4k^ 

_£tc. is_generated. . . .„ . . 

[0061]-The generated cleaning gas is supplied-to-a- reactionxhamber-87aftertteTefining machine~6 

^formed if needed aadJ:he impurity-contained ia_gas with.a filter 7 are-removed. In -additions-preparing — - - 

--two or-more-refining-machines-and filters^^ gas docs not 

.-need to p repare at all, e it her. - — . . — — ^rr==^^f^ =^Lj^. : ; 

[0062]~Cleani ng gasncaus^tKecHemical reaction 6HKe"siIicori"fi lmand powller^hicir^here~in"ar 

reaction chamber 8, and a che mical formula (6);and ser ves" a~s ~a gas of SiPZQ^^Z: 

[0063] The cleaning gas after a react! on-i s- di scharged by ^the~equ i pment "-exten or^itha^n^^— - - — .-. 
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[0064] In the example which was described above, the silicon which carries out adhesion deposition can 
be efficiently cleaned in a reaction chamber 8 by cleaning by generating the cleaning gas containing CI, 
F, C1F, etc. from CI2 and F2. 

[0065] Next, the composition of the 2nd operation gestalt of the semiconductor processor of this 
invention is explained with reference to drawing 4 . 

"[0066] In addition, in each following operation gestalt, the same component as the 1st operation gestalt 
attaches the same sign, and the overlapping explanation is omitted. ' 

[0067] The feature of the 2nd operation gestalt is arranging a temperature regulator 19 (excitation 
means) around the preliminary-reaction room 5, and raising cleaning gas generation efficiency. 
[0068] Drawing_4 is the block diagram of the preliminary-reaction room of the 3rd operation gestalt of 
the semiconductor processor of this invention. 

[0069] A temperature regulator 19 is formed so that it may connect with the coil which has the corrosion 
resistance of two or more products made from nickel prepared in the preliminary-reaction room 5 or the 
preliminary-reaction room 5, or an alumina thermally. 

[0070] A temperature regulator 19 consists of heater 19a used as the source of heating, and cooling pipe 
19b used as the source of cooling. Inside cooling pipe 19b, conduction is possible for cooling water. 
[0071] Operation of .the 2nd operation gestalt which is such composition is explained. 
[0072] Before F2 is introduced into C12 as the 1st gas and is introduced into the preliminary-reaction 
room 5 as the 2nd gas, in order to generate cleaning gas efficiently, heater 17a and cooling pipe 17b are 
used, the temperature control of the preliminary-reaction room 5 is performed, and it maintains at 
predetermined temperature. 

[0073] Here, if the temperature requirement in the case of carrying out based on C12 and F2, and -Wrvp 
generating cleaning gas is for 1 50 to 350 degrees, it can generate the gas containing activity request 
intermediate field. In addition, optimum temperature is about 250 degrees. 

[0074] When you do not need cleaning gas (it does not generate), the output of heater 17a is cut, the 
inside of cooling pipe 17b is cooled with the flowing cooling water; and it holds to the temperature 
about a room temperature. 

[0075] With the 2nd operation gestalt which was described above, by adjusting the temperature in the 
preliminary-reaction room 5, cleaning gas can be generated, it can have efficiently and cleaning 
efficiency can be raised more. 

[0076] Next, the composition of the 3rd operation gestalt of the semiconductor processor of this 
invention is explained with reference to drawing 5 . 

[0077] The feature of the 3rd operation gestalt is generating cleaning gas efficiently by irradiating 
ultraviolet rays at the 1 st gas and the 2nd gas. 

_LQ078J.Drawing 5 is the block diagram of the preliminary-reaction. room of the 3rd operation gestalt of 

the semiconductor processor of this invention. 

[0079] It is the circumference of two or more coils made from a quartz which are prepared in the 
preliminary-reaction room 5 made from a quartz which has a translucency, or the preliminary-reaction 
room 5, and have a translucency, and a ultraviolet ray lamp 22 (excitation means) is formed in the 
position which can irradiate the ultraviolet rays which have specific wavelength. 
—[OOSOJ-Operation of the 3rd-operation gestalt which consists of such composition is explained. - — 
~[0081] : GI2 and F2 are excited by irradiating the ultraviolet rays which have the predetermined ll "UtV'f^vr? 
_wavelength_whichxan absorb C12.and E2..at theJst gas C12 and2nd gas F2. CI2 and-F2 which were - 
excited cause the chemicajjeaction of chemical formula (1) - (5) mentioned above, and they generate . 

- cleaning gasr The generated cleaning gas removes the-sediment adhering to the reaction chamber- 8- 

interior. _ . : ^_ . . 

_g)082],With,the 3 rd-operation .gestalt which was-described above, cleaning gas can-be- efficiently ~ 

—generated cheapl y-usin g g ultraviolet- ray lamp-2-2 , and the cleaning- effect in a reaction : ch7mber-8xan be— ^ : - 

- [0083] Next- the 4 th operation gestalt of this invention is explained. 

"7 [008"4]:C12"gas and F2 gas are suppliedYo a reaction chamber 8, arid-it heats so thaf^eleetrode holdertO— : 
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may become about 350 degrees C. With about ten electrode holder, the gas containing activity 
intermediate field is generated and cleaning in a reaction chamber 8 can be performed. 
[0085] In addition, it cannot be overemphasized that it deforms variously and can carry out in the range 
which this invention is not limited to the above-mentioned conventional operation gestalt, and does not 
deviate from the main point. For example, although the heater and the cooling pipe are prepared in order 
of the heater and the cooling pipe along with the gas flow direction, as long as adjustment to the 
temperature of a request of the preliminary-reaction interior of a room is possible for them, you may 
prepare in order of a cooling pipe and a heater. 

[0086] Moreover, as long as a cooling pipe, a heater, an electrode, and a ultraviolet ray lamp can 
generate cleaning gas efficiently, the number, an installation position, and installation area may be what 
gestalten. 

[0087] Moreover, although discharged to the equipment exterior, if it is in the state where the cleaning 
effect is acquired even if it is after use, introduce in a reaction chamber again, and the cleaning gas after 
cleaning is made t o recycl e, and can also be used. When making it recycle, the compound after the 
reaction included in the cleaning gas after a reaction may be removed suitably, and may be introduced. 
[0088] Moreover, although the preliminary-reaction room and the reaction chamber are prepared 
separately, as long as desired gas is generable, the composition that a preliminary-reaction room is 
established, for example in the part in a reaction chamber may be used. 
[0089] moreover - cleaning gas - carrying out ~ HF, HC1, etc. are sufficient 

[0090] Moreover, you may be the composition which supplies the gas which carried out the preliminary 

reaction to two or more reaction chambers. 

[0091] 

[Effect of the Invention] As explained above, according to this invention, cleaning can clean the difficult 
sediment easily by using for cleaning gas the gas which contains a radical and contains C1F at least. ■ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the cleaning method of the semiconductor processor which introduce cleaning gas, and the 
unnecessary sediment and impurity which adhered in the reaction chamber which processes a 
semiconductor are made to react, gasifies, and is eliminated outside a reaction chamber The cleaning 
method of the semiconductor processor characterized by supplying the 2nd gas containing the 1st gas 
and fluorine containing chlorine, making these 1st gas and the 2nd gas react, generating cleaning gas, 
and introducing this generated cleaning gas into the aforementioned reaction chamber. 
[Claim 2] The semiconductor processor which introduce cleaning gas, and the unnecessary sediment and 
impurity which are characterized by providing the following, and which adhered in the reaction chamber 
which processes a semiconductor are made to react, gasifies, eliminates outside a reaction chamber, and 
forms a request to a semiconductor by material gas The preliminary-reaction room which is connected to 
the aforementioned reaction chamber, supplies chlorine gas and fluorine gas, and changes these gas into 
reactant gas A supply means to supply the material gas required for membrane formation or the 
aforementioned reactant gas of the aforementioned semiconductor to the aforementioned reaction 
chamber 

[Claim 3] The semiconductor processor according to claim 2 characterized by preparing an excitation 
means to excite the fluorine gas and chlorine gas in the aforementioned preliminary-reaction room by 
heat or light in the aforementioned preliminary-reaction room. 

[Claim 4] The cleaning method of the semiconductor processor characterized by introducing into the 
aforementioned reaction chamber by making chlorine gas and fluorine gas into cleaning gas in the 
cleaning method of the semiconductor processor which introduce cleaning gas, and the unnecessary 
sediment and impurity which adhered in the reaction chamber which processes a semiconductor are 
made to react, gasifies, affd~i s dtoinatelloutsicle areacii onchaml5er. 
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